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CHAPTER-I 
INTRODUCTION 
Stroke is a global health problem. It is the second commonest cause of death and 
fourth leading cause of disability worldwide
 [2]
 . Stroke is a leading cause of functional 
impairments; with 20% of survivors requiring institutional care after 3 months and 15%-
30% being permanently disabled 
 [3]
 . In Indian population stroke is relatively common in 
young population [Indian population 60years ≥ 7.5% compared to the west (e.g. British 
population ≥ 65 years)]. The estimated adjusted prevalence rate of stroke range, 84-
262/100,000 in rural and 334-424/100,000 in urban areas. The incidence rate is 119-
145/100,000 based on the recent population based studies in 2013.  
 
Stroke was defined as ‘More than 40 years ago as ‘ rapid developing clinical 
signs of focal (or global) disturbances of cerebral function, lasting more than 24 hours or 
leading to death, with no apparent cause other than that of vascular origin. World 
Health Organization (WHO) in 2013.    
 
Stroke or Cerebrovascular accident [CVA] is the sudden loss of neurological 
function caused by an interruption of the blood ﬂow to the brain. Ischemic stroke is the 
most common type, affecting about 80% of individuals with stroke, and results when a 
clot blocks or impairs blood ﬂow, depriving the brain of essential oxygen and nutrients [1].  
Balance and gait deficits are commonly observed in this population, leading to reduced 
ambulatory activity , limitations in activities of daily living and community participation , 
physical inactivity and subsequent deterioration in quality of life
 [1]
 .   
         
Proprioceptive neuromuscular facilitation (PNF) is a concept of treatment widely 
used in rehabilitation to improve the performance of the neuromusculoskeletal system 
through the stimulation of muscle and joint proprioceptors. This approach uses either 
dynamic contractions associated with stretching or isometric contractions. During both 
types of contractions maximal resistance is commonly applied, although moderate 
contractions can also be used. The hallmark of the PNF technique is the use of diagonals 
or spiral movements 
[2]
. 
2 
 
One principle of PNF is the force irradiation, which is based on fact that the 
stimulation of strong and preserved muscles produces activation of the contralateral 
injured and weak muscles.  
 
Neuromuscular mechanisms, such as proprioception of muscle spindles and Golgi 
tendon organ, and joint receptors are behind PNF force irradiation. The strength gains of 
the contralateral untrained homologous muscles are referred to as cross education or cross 
training. Although the increase of magnitude of muscle activity during cross education is 
controversial, substantial levels of contraction in the contralateral untrained muscles have 
been observed. The force irradiation is likely to be one of the mechanisms underlying the 
cross education phenomenon 
[2]
. 
 
The force irradiation effect depends on the abundance of stimulus from the central 
motor pathways for the muscles in contraction and also of the afferent feedback to the 
contralateral motor neurons
[1]
. Consequently, the information received by the rested limbs 
is probably mediated through the bilateral distribution of the descending motor pathways. 
The mechanisms underlying the contralateral effects of training are uncertain and may be 
caused by muscular, neural, spinal cord, cortical and subcortical inﬂuence. 
 
PNF is a method used in clinical practice in order to improve development of 
neuromuscular system by stimulation of muscle and joint proprioceptors . Some concepts 
characterize the philosophy under the technique: integrated approach (i.e., treatment is 
directed toward the human as a whole and not only as a body segment), based on an 
untapped existing potential (mobilizing reserves patients), positive approach (reinforcing 
patient’s ability on a physical and psychological level) whose goal is reaching the level of 
function from this patient through the International Classification of Functioning (ICF) 
model
 [5]
 . 
 
Gupta. S Hamdani. N et al., 2014  conducted an study on “ Effect Of Irradiation 
By Proprioceptive Neuromuscular Facilitation On Lower Limb Extensor Muscle Force In 
Adults”. Hence , this study was conducted to evaluate the effect of lower limb irradiation 
by proprioceptive neuromuscular facilitation on lower limb extensor muscle force in 
normal healthy individuals. 
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1.1 NEED FOR THE STUDY 
Based on available literatures, there are evidences shows that  in previous study 
they have  focused irradiation of  PNF  on lower limb used in stroke population for  
extensor muscle force in contralateral side. So we need to irradiation of PNF  effect used 
to improve the balance in the stroke population. 
 
1.2 OBJECTIVES 
To find out the effectiveness of PNF training on contralateral lower extremity on 
balance in stroke patients. 
 
1.3 HYPOTHESIS 
 
Null Hypothesis:  There will be no significant different in Group A, B & C on balance in 
stroke patients. 
 
Alternate Hypothesis: There will be significant different in Group A, B & C on balance 
in stroke patients. 
 
1.4 OPERATIONAL DEFINITIONS   
IRRADIATION 
Based on PNF in practice Susan S. Adler define „Irradiation as the spread of the 
response to stimulation‟. This response can be seen as increased facilitation(contraction) 
or inhibition (relaxation) in the synergistic muscles and patterns of movement. The 
response increases as the stimuli increase in intensity or duration .It is resistance to 
motion that produces irradiation, and the spread of the muscular activity will occur in 
specific patterns
[4]
. 
 
BALANCE 
 Based on  Physical Rehabilitation (6th edition)Susan B. O‟Sullivan define 
„Balance is the condition in which all the forces acting on the body are balanced such that 
the center of mass (COM) is within the stability limits, the boundaries of the base of 
support (BOS). The overall goals of the postural control system, stability and function, 
are achieved through integrated CNS systems of control‟[25].  
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CHAPTER-II 
LITERATURE REVIEW 
 Gupta. S Hamdani. N, et al., 2014  conducted an study on “ Effect Of Irradiation 
By Proprioceptive Neuromuscular Facilitation On Lower Limb Extensor Muscle 
Force In Adults”. 200 subjects were included in this study. All selected subjects 
were randomly divided into 4 groups, 50 subjects were selected in each groups, 
according to the PNF pattern applied to them. (A=D2 flexion pattern of 
contralateral upper limb, B=D2 extension pattern of contralateral upper limb, 
C=D1 flexion pattern of contralateral lower limb, D=D1 extension pattern of 
contralateral lower limb). Strain gauge was used; it was attached to subject‟s non- 
dominant lower limb to measure its extensor muscle force. In result the maximum 
voluntary isometric contraction of extension force of non-dominant lower limb 
improved significantly while performing PNF pattern on dominant lower limb. It 
was suggested that different protocols and different type of exercise form like 
isokinetic can be used and can also be used in different neurological conditions 
like stroke and can be validated
 [1]
 . 
 
 PAN Yu- Jian, et al., 2012  conducted a study on “effect of proprioceptive 
neuromuscular facilitation on balance in stroke patients”. 204 patients in 
community divided into two groups (control group=98)(observation group= 106). 
The control group accepted routine rehabilitation and the observation group 
received PNF additionally. Fugl-Meyer Assessment of Lower Limb, Berg 
Balance Scale and Static Balance Locator were used to evaluate the motor and 
balance function before and after 3months after treatment and Concluded that 
PNF can improve the lower extremities motor and balance function of stroke 
patients
 [2]
 .  
 
 Luciana Bahia Gontijo, et al., 2012  conducted a study on “ Evaluation of 
Strength and Irradiated Movement Pattern Resulting from Trunk Motions of the 
Proprioceptive Neuromuscular Facilitation”.  The study was conducted with 30 
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sedentary and female volunteers, the PNF motions of trunk flexion, and extension 
with the foot (right and left) positioned in a developed equipment coupled to the 
load cell, which measured the strength irradiated in Newton. They Concluded that 
the distal irradiation in lower limbs became evident, reinforcing the therapeutic 
actions to the PNF indirect muscular activation
[5]
. 
 
 Eszter Németh, et al., 2008  conducted a study on “PNF induced irradiation on 
the contralateral lower extremity with EMG measuring”. The study was 
conducted with  20 healthy physiotherapist students: 15 females and 5 males took 
part in a single electomyographic measure. They have already known the PNF 
technique. Flexion PNF pattern was applied on lower extremity to facilitate the 
muscles on the opposite side. This investigation is based upon a single 
electromyographic measurement. They concluded that the abduction setting of the 
unmoved limb and the hip flexion on the moved limb has a significant effect on 
irradiation. A hip abduction of a lesser degree and a hip flexion of a higher degree 
induced significantly stronger contralateral muscle activity
[8]
. 
 
 Paula C. Meningroni, et al., 2009 conducted a study on “Contralateral force 
irradiation for the activation of tibialis anterior muscle in carriers of Charcot-
Marie-Tooth disease: effect of PNF intervention program”. The study was 
conducted with12 patients of both sexes. They were treated twice-weekly for 5 
weeks. At each session, they performed the following diagonal patterns: 
chopping, extension-adduction with internal rotation (EAIR) and flexion-
abduction with internal rotation (FAIR). The diagonals were repeated four times, 
in both upper and lower limbs, with each repetition lasting six seconds on 
average. During execution, the response of the TA muscle was recorded by a 
surface electromyography disregarding the initial and final two seconds of each 
diagonal. The results of this study is the use of a treatment program with PNF 
diagonals in patients with CMT-1A who have difficulty activating the TA muscle. 
They concluded the use of a treatment program with PNF diagonals in patients 
with CMT-1A who have difficulty activating the TA muscle
[16]
. 
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 Insuk Park, PT, et al., 2012  conducted a study on “ The Effects of Self-induced 
and Therapist-assisted Lower-limb PNF Pattern Training on the Activation of 
Contralateral Muscles”. The study was conducted with  6 male and 15 female 
students participated in the experiment; Members of the self-led treadmill exercise 
group went through three sets of extension, abduction, and internal rotation the 
lower-limb pattern of PNF training according to a researcher‟s spoken 
instructions. The other group went through three sets of the same exercises, 
receiving direct resistance training from a therapist. A surface EMG was used for 
measurement, and the average values of three measurements were used for both 
groups. After the end of this research they concluded that the PNF training on a 
treadmill can be effective in promoting muscular activation of the contralateral 
semitendinosus, while therapist-led PNF training promotes muscular activation of 
the gastrocnemius. Overall, lower-limb PNF pattern training of one side of the 
body can be an effective treatment method for promoting muscular activation of 
the opposite side
[18]
. 
 
 Chao-Chung Lee, et al., 2001  conducted a study on “ Effects of proprioceptive 
neuromuscular facilitation on Balance and mobility performance of individuals 
with Stroke: a preliminary report ”.  The study was conducted with  Sixteen 
outpatients with hemiparesis secondary to stroke participated in this study and 
were randomly assigned to either the experimental or the control group. Subjects 
in the experimental group received 30 min PNF treatment twice a week for a total 
of 12 sessions, while subjects in the control group received conventional 
treatment for the same amount of duration and frequency as in the experimental 
group. The Berg Balance Scale, gait speed, steps, limit of stability(LOS), and 
transfer rate and moving sway during sit-to-stand were measured before and after 
completing the 12 treatment sessions. After the treatment sessions and concluded 
the specific and goal oriented PNF approach results in a trend of better 
improvement than conventional therapy on balance and functional mobility 
observed in our outpatients with stroke. More subjects is needed to further 
document its significance
[19]
. 
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 Eun-Kyung Kim, et al., 2015  conducted a study on “ Effects of aquatic PNF 
lower extremity patterns on balance and ADL of stroke patients”. The study was 
conducted with  Twenty post stroke participants were randomly assigned to an 
experimental group (n = 10) or a control group (n =10). The experimental group 
performed lower extremity patterns in an aquatic environment, and the control 
group performed lower extremity patterns on the ground. Both exercises were 
conducted for 30 minutes/day, 5 days/week for 6 weeks. Balance was measured 
with the Berg Balance Scale (BBS), Timed Up and Go Test (TUGT), Functional 
Reach Test (FRT), and One Leg Stand Test (OLST). Activities of daily living 
were measured with the Functional Independence Measure (FIM).  After 6weeks 
treatment and Concluded that  performing aquatic proprioceptive neuromuscular 
facilitation patterns in the lower extremity enhances balance and ADL in stroke 
patients
[20]
. 
 
 Monara Nunes, et al., 2016 conducted a study on “Motor Irradiation According 
to the Concept of Proprioceptive Neuromuscular Facilitation: Measurement Tools 
and Future Prospects”. The study was the concept of Proprioceptive 
Neuromuscular Facilitation among the basic principles, Motor Irradiation (MI) 
allows to activate weak muscles, by activating strong muscles. Despite being 
widely used, the neurophysiological basis that justify the Motor Irradiation and its 
measurement forms are not yet well understood, which motivated us to conduct a 
review of the databases of Pub Med, Lilacs and Scielo, looking for articles that 
clarify the subject. The literature emphasizes three possible theories to justify MI, 
two neural and one biomechanical. There are several ways used to measure the 
MI, and the Electromyography, Functional magnetic resonance imaging and Load 
cell are the most cited in studies. Future studies could use the 
electroencephalography to measure the electrophysiological effects caused by 
strength irradiation in the Neuromuscular Facilitation Proprioceptive protocols
[21]
. 
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 Pink M, et al., 1981 conducted a study on “Contralateral effects of upper 
extremity proprioceptive neuromuscular facilitation patterns”. The study was 
conducted with Ten right-handed women between the ages of 22 and 34 
volunteered for this study. Only female subjects were used so that the therapist 
could give maximal resistance throughout the range of movement. All subjects 
had prior training in PNF. None of them had a history of neurological or 
orthopedic disorders of the upper extremities or trunk. Muscle activity is  
measured in EMG units. The PNF pattern chosen for the study was flexion, 
abduction, and external rotation with elbow straight (flexor component) and 
extension, adduction, and internal rotation with elbow straight ( extensor 
component). This pattern was applied using the technique of slow reversals. The 
result is the electrical activity in the left non exercised limb was present in all 
subjects during an upper extremity PNF pattern or resistance to the PNF pattern of 
the right limb
[22]
. 
 
 Rosa Abreu, et al., 2015 conducted a study on “Force irradiation effects during 
upper limb diagonal exercises on contralateral muscle activation”. The study was 
conducted with Thirty healthy subjects (11 males) performed isometric unilateral 
diagonal exercises based on proprioceptive neuromuscular facilitation technique 
in an isokinetic dynamometer with their dominant upper limbs. During the 
exercise the muscle activity of the medial deltoid, pectoralis major and upper 
trapezius in the non-dominant (non-exercised) upper limbs of the participants was 
recorded by surface electromyography. In conclusion, they observed that force 
irradiation during upper limb diagonal exercises is affected by diagonal direction, 
contraction intensity  when performed by healthy participants
[23]
. 
 
 
 
 
  
9 
 
CHAPTER-III 
MATERIALS AND METHODOLOGY 
3.1 MATERIALS: 
 Bed 
 Knee hammer 
 Measuring  tape  
 Cranial nerve and Sensory examination kit. 
 Stop watch 
 
3.2 STUDY DESIGN: 
 Prospective Quasi-Experimental Design. 
 
3.3 STUDY SETTING: 
Department of Neurology & Department of PMR,PSG hospitals, Coimbatore. 
 
3.4 HUMAN PARTICIPATION PROTECTION: 
The study was reviewed and approved by institutional human ethics committee at 
PSG IMS&R 
 
3.5 POPULATION/PARTICIPANTS:  
Participants with  hemiplegia  from PSG Hospitals were chosen as population for 
the study. A total of  30 hemiplegic  participants were assigned into 3groups. 
 
 Group A= 10 patients received contralateral PNF D1 flexion & extension pattern. 
(Annexure - vi) 
 Group B= 10 patients received contralateral PNF D1 flexion pattern.           
(Annexure-vi) 
 Group C= 10 patients received contralateral PNF D1 extension pattern. 
(Annexure - vi) 
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3.6 SAMPLING: 
 Simple Random Sampling. 
 
3.7 CRITERIA FOR  SAMPLE  SELECTION 
3.7.1 Inclusion Criteria: 
 MCA tertiary involvement. 
 First onset of ischemic infarction of less than 1month duration. 
 Age – 40 to 65years. 
 Able to sit for 30sec on stable surface. 
 Mini Mental Score > 23  
 Medically stable patients. 
 Patients able to understand and follow simple verbal instructions. 
 
3.7.2 Exclusion Criteria: 
 Visual field defects. 
 Abnormalities in the vestibular organs. 
 Other neurological, musculoskeletal and cardiovascular conditions. 
 Perceptual disorders. 
 Other musculoskeletal conditions (Pain, limited motion or weakness) in the non- 
paretic lower limb. 
 Non cooperative patients. 
 
3.8  STUDY DURATION:- 
 Total duration of 8 months was adopted for this study. 
 
3.9 TREATMENT DURATION: - 
 
 Group A = Contralateral PNF D1 flexion &extension pattern. 6 Sessions       
per week for 2 weeks (45minutes/session). (Annexure - vi) 
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 Group B = Contralateral PNF D1 flexion pattern. 6 Sessions per week for 2 
weeks (45minutes/session). (Annexure - vi) 
 Group C = Contralateral PNF D1 extension pattern.6 Sessions per week for 2 
weeks (45minutes/session). (Annexure - vi) 
 
3.10 INSTRUMENT & TOOL FOR DATA COLLECTION                                                                                                                                                                                                                                                    
 Berg Balance Scale. (Annexure - v) 
 Fugl-Meyer Assessment. (Annexure - v) 
 
3.11 TECHNIQUE OF DATA COLLECTION  
Initial assessment will be taken on the first day of intervention by using outcome 
measures. Intervention was given to each group separately for 12 days. Final assessment 
was taken after the 12 days of physiotherapy treatment using same outcome measures. 
Comparison of post test values between the groups was done finally. 
          
3.12 TECHNIQUE OF DATA ANALYSIS & INTERPRETATION: 
Data collected from subjects were analyzed using ANOVA to measure changes 
between post test values of  the group. Comparisons between groups on outcomes were 
made using  one – way ANOVA .  Tukey‟s HSD was applied following significant main 
effects to identify pair wise differences. All these statistical analysis was done using  
SPSS 16.0 version . 
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Paired „t‟ test  
   
 
 
 
  
d  = Calculated Mean Difference of Pre-test and Post-test values  
SD  = Standard Deviation 
n = Number of samples 
d  = Difference between Pre-test and Post-test values 
 
  
1
)(
2
n
dd
SD
SD
nd
t
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ANOVA (ANALYSIS OF VARIANCE) 
 
 
Source of variation 
 
Sum of square (SS) 
 
Degrees of     
Freedom (d 
f) 
 
Mean 
Square    
(MS) 
 
F 
Treatment between 
the groups 
SSB= 
 
 
 
 
k-1 
 
 
MSB=     
SSB 
k-1 
 
F=  MSB 
MSE 
Error or residual 
within groups 
SSE= 
 
 
 
n-k 
 
MSE=    
SSE 
n-k 
 
Total 
 
 
 
n-1 
  
 
 
X =individual observation 
 
Xj = sample mean of the j 
th   
generation 
 
                X = Overall sample mean 
 
k = the number of treatments or independent comparison groups 
 
n = total number of observations or total sample size 
 
 
  
2
xxj
2
jxx
2
jxx
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SHEMATIC REPRESENTATION OF FLOW OF PARTICIPANTS  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
Exclusion criteria Inclusion criteria 
Patient selection 
Group allocation 
 (simple random sampling) 
Consent Form 
Group A 
[PNF D1 flexion & extension] 
n=10 
 
Group B 
[PNF D1 flexion] 
n=10 
 
Group A 
[PNF D1 extension] 
n=10 
 
Pre treatment assessment 
Measurement tools: 
 Berg Balance Scale 
 Fugl- Meyer Assessment 
 
Each individual received 12treatment sessions 
(1 sessions/day, 6 days/week for 2 weeks) 
Post treatment assessment 
(Same measurement tools 
used) 
 
Data Analysis 
 
Results 
 
Discussion 
 
Conclusion 
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CHAPTER-IV 
STATISTICAL ANALYSIS AND INTERPRETATION 
A total of 30 patients were selected by simple random sampling method.  
The remaining 30 patients were randomly assigned in to 3 groups and received a 
proprioceptive Neuromuscular facilitation D1 flexion and extension ,D1 flexion and D1 
extension irradiation techniques. 
The pre test and post test values of Berg Balance Scale, and Fugl Meyer 
Assessment were taken in all 3 groups.  
The Mean, Standard deviation and paired „t‟ test, one way ANOVA values were 
used to find out any significant difference between 3 groups. 
Data collected from experimental and control group subjects were analyzed using 
paired „t‟ test to measure the changes between the pre and post test values within the 
group and ANOVA to measure the changes within the groups. 
All these statistical analysis were performed through SPSS 16.0 version (SPSS 
Statistical Package, 2007, Chicago, IL) 
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TABLE:1 
PRE & POST TEST VALUES OF BERG BALANCE SCALE IN 
GROUP A (n=10)       
 
 
 
S No. Pre test Post test 
1 1 3 
2 2 3 
3 1 2 
4 1 2 
5 1 4 
6 1 3 
7 1 3 
8 1 2 
9 1 3 
10 1 2 
17 
 
TABLE :2 
PRE & POST TEST VALUES OF BERG BALANCE SCALE IN 
GROUP B (n=10) 
 
S No. Pre test Post test 
1 1 2 
2 1 1 
3 1 2 
4 1 2 
5 2 2 
6 1 2 
7 1 2 
8 1 2 
9 1 1 
10 1 2 
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GRAPH 1 
PRE & POST TEST VALUES OF BERG BALANCE SCALE IN 
GROUP A (n=10) 
 
 
GRAPH 2 
PRE & POST TEST VALUES OF BERG BALANCE SCALE IN 
GROUP B (n=10) 
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TABLE: 3 
PRE & POST TEST VALUES OF BERG BALANCE SCALE IN 
GROUP C (n=10) 
S No. Pre test Post test 
1 1 1 
2 1 3 
3 1 2 
4 1 2 
5 1 2 
6 2 2 
7 1 1 
8 1 2 
9 2 2 
10 1 2 
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TABLE: 4 
PRE & POST TEST VALUES OF FUGL MEYER ASSESSMENT 
SCALE IN GROUP A (n=10) 
 
 
 
S No. Pre test Post test 
1 4 5 
2 2 4 
3 2 3 
4 2 4 
5 2 4 
6 2 4 
7 2 3 
8 3 4 
9 2 4 
10 2 4 
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GRAPH 3 
PRE & POST TEST VALUES OF BERG BALANCE SCALE IN 
GROUP C (n=10) 
 
 
GRAPH 4 
PRE & POST TEST VALUES OF FUGL MEYER ASSESSMENT 
SCALE IN GROUP A (n=10) 
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TABLE: 5 
PRE & POST TEST VALUES OF FUGL MEYER ASSESSMENT 
SCALE IN GROUP B (n=10) 
 
 
 
S No. Pre test Post test 
1 4 4 
2 2 2 
3 2 2 
4 2 2 
5 2 4 
6 2 2 
7 2 3 
8 2 2 
9 2 3 
10 2 4 
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TABLE :6 
PRE & POST TEST VALUES OF FUGL MEYER ASSESSMENT 
SCALE IN GROUP C (n=10) 
 
S No. Pre test Post test 
1 2 2 
2 2 4 
3 2 2 
4 2 2 
5 2 2 
6 2 4 
7 2 2 
8 2 2 
9 2 4 
10 2 2 
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GRAPH 5 
PRE & POST TEST VALUES OF FUGL MEYER ASSESSMENT 
SCALE IN GROUP B (n=10) 
 
 
 
GRAPH 6 
PRE & POST TEST VALUES OF FUGL MEYER ASSESSMENT 
SCALE IN GROUP C (n=10) 
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TABLE :7 
BERG BALANCE SCALE (BBS): Mean, Mean Difference, Standard 
Deviation of PNF D1 Flexion And Extension Pattern(A), D1 Flexion 
Pattern(B) And D1 Extension Pattern(C) Groups 
 
 
GROUPS 
     
MEAN 
MEAN 
DIFFERENCE 
STANDARAD 
DEVIATION 
„t‟ 
VALUE 
„p‟ 
VALUE 
Group A 
Pre test 
Post test 
            
1.100    
2.700   
                            
1.600 
                               
0.699 7.236 
                   
p <0.05 
Group B 
Pre test 
Post test 
              
1.100 
1.800  
                                             
0.700 
        
0.483 
     
4.583 
                   
p <0.05 
Group C 
Pre test 
Post test 
   
 1.200  
1.900  
                                             
0.700 
         
0.674 
 
   3.280  
                     
p <0.05 
 
 Table 7 shows mean difference, Standard Deviation, paired „t‟ value  of  BBS in 
Group A, Group B, and Group C. 
 
 The mean difference between pre and post intervention for BBS were 1.600, 
0.700, 0.700 and obtained paired „t‟ value were 7.236, 4.583, 3.280 respectively in all 3 
groups. 
 
 The corresponding „p‟ value for BBS in all three groups were p<0.05. 
 
Therefore, the result shows that there is a statistical significance difference in post 
intervention value of BBS compared to pre intervention values of all 3 groups. 
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TABLE: 8 
FUGL MEYER ASSESSMENT (FMA-LE): Mean, Mean Difference, 
Standard Deviation of PNF D1 Flexion And Extension Pattern(A), D1 
Flexion Pattern(B) And D1 Extension Pattern(C) Groups 
             
 
GROUPS 
     
MEAN 
MEAN 
DIFFERENCE 
STANDARAD 
DEVIATION 
„t‟ 
VALUE 
„p‟ 
VALUE 
Group A 
Pre test 
Post test 
       
2.300  
3.900 
                             
1.600 
                         
.516 
     
9.798 
                   
p <0.05 
Group B 
Pre test 
Post test 
       
2.200   
2.800 
                                   
.600 
                       
.843 
  
2.250 
                 
p <0.05 
Group C 
Pre test 
Post test 
       
2.000    
2.600 
                            
.600 
                              
.966 1.964 
                   
p <0.05 
               
 Table 8 shows mean difference, Standard Deviation, paired „t‟ value of   FMA-LE 
in Group A, Group B, and Group C. 
  
 The mean difference between pre and post intervention for FMA-LE were 
1.600,0.600,0.600 and obtained paired „t‟ value were 9.798, 2.250, 1.964  respectively in 
all 3 groups. 
  
 The corresponding „p‟ value for FMA-LE in  all Groups were p<0.05.  
  
 Therefore, the result shows that the pre test and post test mean difference of  
FMA-LE of Group A is statistically significant than Group B & C.  
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GRAPH 7 
PRE & POST TEST MEAN VALUES OF BBS 
 
 
GRAPH 8 
PRE & POST TEST MEAN VALUES OF FMA 
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TABLE :9 
BERG BALANCE SCALE (BBS) 
ONE WAY ANOVA 
 
ANOVA: Sum of Squares, Degrees of Freedom, Mean Square, „F‟ And 
„P‟ Values of  PNF D1 Flexion And Extension Pattern(A), D1 Flexion 
Pattern(B) And D1Extension Pattern(C) Groups 
 
 
 Table 9  shows Sum of squares, Degrees of freedom, paired „F‟ value of   BBS in 
Group A, Group B, and Group C. 
  
 In between groups sum of square is 4.867, Mean square is 2.433, within group 
sum of square is 8.600, Mean square is 0.319 and obtained „F‟ value were 7.640 for all 3 
groups. 
  
 The corresponding „p‟ value for BBS in Groups were p<0.05.  
 
  
 
 
 
 
 Sum 
of Squares 
Degrees of 
freedom 
Mean 
Square 
F value P value 
Between Groups 4.867 2 2.433  
 
7.640 
 
 
 
p<0.05 
(.002) 
Within Group 8.600 27 .319 
Total 13.467 29  
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TABLE :10 
Post Hoc Tests : Multiple Comparison, Mean Difference And „P‟ Value 
of PNF D1Flexion And Extension Pattern(A), D1 Flexion Pattern(B) And 
D1 Extension Pattern(C) Groups 
 
GROUPS COMPARE WITH MEAN DIFFERENCE „p‟ VALUE 
Group A 
N=10 
Group B .900
 
 
 p<0.05 
    
Group B 
N=10 
Group C .100   p<0.05 
 
Group C 
N=10 
Group A 
 
-.800
 
           
  p<0.05 
    
 
 Table 10 shows mean difference, „p‟ value and post hoc analysis (tukey) of  BBS 
in Group A, Group B, and Group C.  
  
 The corresponding „p‟ value for BBS in all three groups were p 0˂.05. 
  
 Therefore, the result shows that there is statistical a significance difference in post 
intervention values of  BBS of all 3 groups. 
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TABLE :11 
 
Means for groups in homogeneous subsets of PNF D1 Flexion And 
Extension Pattern(A), D1 Flexion Pattern(B) And D1 Extension Pattern 
(C) Groups 
 
 
 
 
 
 
 
  
Group N „p‟ value < 0.05 
Group  A 10 2.70 
Group B 10 1.80 
Group A 10 1.90 
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TABLE :12 
FUGL MEYER ASSESSMENT (FMA-LE) 
ONE WAY ANOVA 
 
ANOVA: Sum of Squares, Degrees of Freedom, Mean Square, „F‟ And 
„P‟ Values of  PNF D1 Flexion And Extension Pattern(A), D1 Flexion 
Pattern(B) And D1Extension Pattern (C)Groups 
 
 
 Table  12 shows Sum of squares, Degrees of freedom, paired „F‟ value of   FMA-
LE in Group A, Group B, and Group C. 
  
 In between groups sum of square is 9.800, Mean square is 4.900, within group 
sum of square is 18.90, Mean square is 0.700 and obtained „F‟ value were 7.000 for all 3 
groups. 
  
 The corresponding „p‟ value for FMA-LE in Groups were p<0.05.  
 
 
 
 
 
 
 
 Sum of Squares Degrees of 
freedom 
Mean 
Square 
 
F value 
 
p value 
Between Groups 9.800 2 4.900  
7.000 
 
P<0.05 Within Groups 18.90 27 .700 
Total 28.70 29  
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TABLE :13 
Post Hoc Tests : Multiple Comparison, Mean Difference And „P‟ Value 
of PNF D1 Flexion And Extension Pattern(A), D1 Flexion Pattern(B) 
And D1 Extension Pattern(C) Groups 
 
 
GROUPS 
COMPARE 
WITH 
MEAN 
DIFFERENCE 
„p‟ 
VALUE 
Group A 
N=10 
    Group B 
 
1.100
 
 
p<0.05   
Group B 
N=10 
     Group C           .200
 
p>0.05 
Group C 
N=10 
Group A 
 
1.300
 
 
p>0.05   
   
 Table 13 shows mean difference, „p‟ value and post hoc analysis (Tukey‟s) of  
FMA-LE in Group A, Group B, and Group C.   
  
 The corresponding „p‟ value for FMA-LE in Group A p<0.05. Where, Group B 
and C were p>0.05. 
 
 Therefore, the result shows that there is a statistical significance difference in post 
intervention values of  FMA-LE of Group A, than Group B & C. And post hoc analysis 
in homogenous subsets of FMA-LE shows PNF D1  flexion and extension second was 
PNF D1 flexion and third was PNF D1 extension after post intervention 
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                                                      GRAPH 9 
POST HOC Analysis of BBS &FMA;LE 
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TABLE :14 
 
Means for groups in homogeneous subsets of PNF D1 Flexion And 
Extension Pattern(A), D1 Flexion Pattern(B) And D1 Extension 
Pattern(C) Groups. 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
Group N „p‟ value < 0.05 
Group  A 10 3.90 
Group B 10 2.80 
Group A 10 2.60 
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CHAPTER-V 
RESULTS AND DISCUSSION              
Mean value of BBS is increased in Group A from 1.100 to 2.700, Group B is 
1.100 to 1.800, and Group C is 1.200 to 1.900. It shows statistically significant (p<0.05) 
difference between pre and post intervention among all three groups. 
 
According to the calculated one way ANOVA shows statistically a significant 
difference between three groups (F= 7.640 p<0.05) in    BBS. And post hoc analysis in 
homogenous subsets of BBS shows there was a significant difference among all three 
groups. 
The above result states that there is an improvement in Balance, after the 
application of PNF D1  flexion and extension,  PNF D1 flexion and  PNF D1 extension 
irradiation on contralateral side . 
 
Mean value of FMA-LE is increased in Group A from 2.300 to 3.900,Group B is 
2.200 to 2.800, and Group C is 2.000 to 2.600. It shows statistically significant (p<0.05) 
difference between pre and post intervention among all three groups. 
 
According to the calculated ANOVA there is a statistical significant difference 
between three groups (F=7.000 p<0.05) in FMA-LE. And post hoc analysis in 
homogenous subsets shows the efficacy of  Group A is better than the Group B&C on 
analyzing through FMA-LE was noticed in this study. 
 
The following discussion intend to explain the observations made and the results 
obtained through this study in the light of available scientific evidence. 
 
A total of 30 participants including 18 male and 12 female subjects successfully 
completed all techniques and tests involved in the study. 
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The result of my study shows: The PNF D1  flexion and extension was effective 
than PNF D1 flexion and PNF D1 extension irradiation on contralateral side improving 
balance and muscle activity. 
 
Discussion of results within group: Effective irradiation by contralateral PNF pattern: 
  
Within group comparison of pre-test and post-test readings for all three groups 
have shown significant (p<0.05) increase balance in the body, when PNF patterns were 
performed both isometrically and isotonically. This finding shows effective irradiation by 
contralateral  lower PNF patterns to opposite lower limb improve balance in the stroke 
patients. 
 
The possible factors responsible for cross-training or irradiation can be explained 
by the following hypothesis: “callosal access” hypothesis suggests that, motor engrams 
developed in the one hemisphere can be accessed by the opposite hemisphere via the 
corpus callosum to facilitate task performance with the untrained limb. 
 
Hellebrandt et al., also stated that whenever unilateral exercise of large muscle 
groups is performed against heavy resistance, wide spread postural readjustment always 
occur and these call forth the synergistic co-contraction of many muscle groups involving 
the trunk and remote extremity as well as those of the opposite limb. 
 
It has been accepted that cross-education occurs from homologous to homologous 
muscle. This could be possible reason for effectiveness of lower limb PNF pattern. 
Irradiation by contralateral lower limb PNF  D1flexion and extension patterns was 
better than contralateral lower limb PNF D1 flexion and PNF D1extension patterns: 
 
On comparison between three combine groups of lower limb, results shows that 
who were given isotonic and isometric pattern deferred significant difference between 
PNF lower limb patterns. The mean of lower limb PNF  D1 flexion and extension pattern  
was higher than the mean of contralateral lower limb PNF D1 flexion and PNF D1 
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extension pattern, so these data reveals that contralateral lower limb PNF  D1 flexion and 
extension pattern causes greater improvement of balance and strength. 
 
Many researches support this finding and according to them cross education 
occurs homologous muscle to homologous muscle, i.e., homologous limb to homologous 
limb. 
 
During  D1 flexion PNF pattern (flexion- adduction - external rotation), of lower 
limb muscles activated at ipsilateral side at hip were psoas major, iliacus, adductor 
muscles, sartorius, pectineus, rectus femoris, at knee were hamstrings, gracilis, 
gastrocnemius, and at ankle was tibialis anterior.  
 
According to above stated research findings, the agonists and antagonists i.e. 
flexor and extensor muscles should also be activated around the contralateral homologous 
joint during ipsilateral training. This similar effect was seen in our study, the extension 
muscle force of the contralateral limb was increased after ipsilateral limb was given 
flexion pattern. 
 
During D1 extension PNF pattern (extension-abduction-internal rotation) of lower 
limb, muscles activated at hip were gluteus medius, gluteus maximus (upper), and 
hamstrings, at knee are quadriceps, at ankle are gastrocnemius, soleus, peroneus longus 
and brevis. According the above mechanism (“cross activation” hypothesis) and other 
researches, in contralateral limb also the opposite and homologous muscle should be 
activated during ipsilateral training. This similar effect was seen in our study, the 
extension muscle force of the contralateral limb was increased after ipsilateral limb was 
given extension pattern. 
 
Discussion of results between groups: Effective irradiation by contralateral PNF 
pattern: 
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On comparison between three combine groups , there was a  significant (p <0.05) 
difference at baseline, even at post intervention there was a significant (p <0.05) 
difference in contralateral lower limb PNF  D1 flexion and extension pattern than 
contralateral lower limb PNF D1 flexion and PNF D1 extension patterns . 
  
From biomechanical point of view, tension in a muscle varies with the type of 
contraction. Isometric contraction produces greater tension than do concentric 
contractions .For simple movements, the magnitude of the crossed cortical effects is 
related to the force of contraction. Thus, during isometric contraction the irradiation 
should be more, but this finding is not in agreement with our results. During isotonic 
training 3 sets of 10 repetitions of PNF pattern were performed but during isometric 
training only 3 repetitions of PNF pattern were performed. The effectiveness of a 
resistance training program is dependent upon several factors including frequency, 
volume of training (sets × repetition × resistance) and mode of training
[1]
.  
 
In lower limb, irradiation by PNF D1 flexion and extension(A) pattern was better 
than  PNF D1 flexion (B) and PNF D1 extension(C) pattern: 
 Between the group comparison shows significant (p<0.05) difference among 
them and within group comparison shows that the mean of group A  was higher than 
group B & C. This signifies that, more improvement was seen in group A comparatively 
to group B& C. Thus we can infer from the results that irradiation by PNF D1 flexion and 
extension(A) pattern was better than  PNF D1 flexion (B) and PNF D1 extension(C) 
pattern. 
 
5.1 LIMITATIONS OF THE STUDY: 
 This study included only a small number of participants. 
 There was a lack of long term follow up of patients to find out the carry over 
effects of the intervention. 
 Inclusion of this study is done only among MCA tertiary stroke. 
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5.2 SUGGESTION FOR FUTURE RESEARCH: 
 Large sample size can be used to demonstrate the effect of intervention. 
 Outcome measures such as dynamometry, electromyography and strain gauge can 
be used. 
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CHAPTER-VI 
SUMMARY AND CONCLUSION 
With reference to the statistical analysis and interpretation done for data collected 
by BBS , it was concluded that PNF D1  flexion and extension irradiation(Group A) was 
more effective than  PNF D1 flexion (Group B) and  PNF D1 extension (Group C) 
irradiation on contralateral side  in hemiplegic stroke patients. 
 
Therefore from the literature review available and the statistical analysis of the 
data obtained my study showed  that;                 
      
 “The PNF D1  flexion and extension was effective than PNF D1 flexion and 
PNF D1 extension irradiation on contralateral side improving balance and muscle 
activity‟. 
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ANNEXURE – I 
 
 
 
 
  
 
 
 
  
ANNEXURE – II 
 
NEUROLOGICAL PHYSIOTHERAPY EVALUATION FORM 
I. SUBJECTIVEASSESSMENT 
 
Name: Age: Gender:M/F IP/OP 
 
Occupation: Handedness:R/L Referredby: 
Address:                                            Group: A/B/C             Sample No: 
Chief Complaints: 
 
 
 
 
Associated complaints: 
 
 
 
          Past Medical History: 
 
 
 
          Present medical history: 
 
 
 
Personal History: 
 
 
Family History: 
Socioeconomic History:  
 
Symptoms History: 
  
Onset:  Site: 
Duration: Type: 
 
Side: Severity: 
 
Aggravating Factors: 
Relieving Factors: 
Vital Signs: 
Temperature:  Heart Rate:  
Blood Pressure:  Respiratory Rate:  
 
II. OBJECTIVEEXAMINATION 
 
a) ON OBSERVATION: 
 
 Attitude of limbs:  
 Built: 
 Posture:  
 Gait: 
 Pattern of Movement:  
 Oedema: 
 Muscle Wasting:  
 Pressure Sores:  
 Deformity:  
 External Appliances: 
 
b) ON PALPATION 
 
 Warmth:  
 Tenderness:  
Tone: 
Upperlimb   
Lowerlimb   
 Swelling: 
  
C.ON EXAMINATION 
HIGHER MENTAL FUNCTIONS 
 
 Level of Consciousness:  
 Orientation: 
 Person:  
 Place:  
 Time 
 Memory: 
 Immediate:  
 Recent:  
 Remote:  
 Verbal:  
 Visual: 
 Communication:  
 Cognition: 
 Fund of Knowledge: 
 Calculation: 
 Proverb Interpretation: 
 Attention: 
 Emotional Status:  
 Perception: 
 BodyScheme/BodyImagin:  
 Agnosias/ Apraxias: 
 Special Senses: 
 MMSE Score: 
 
 
CRANIAL NERVES: 
  
 
 
SENSORY SYSTEM: 
 
Location 
Upper 
Extremity 
Lower 
Extremity 
 
Trunk 
 
Comments 
Sensation Rt. Lt Rt. Lt. Rt. Lt.  
Superficial 
Pain        
Temperature        
Touch        
Pressure        
Deep 
Mov. Sense        
Pos. Sense        
Vibration        
Cortical 
Tactile Localization        
2 pt. discrimination        
Stereognosis        
Barognosis        
Graphesthesia        
Texture Recognition        
Double 
Simultaneous 
Stimulation 
       
 
 
Nerves Comments Nerves Comments 
I – Olfactory  VII - Facial  
II – Optic  VIII - VestibuloCochlear  
III – Oculomotor  IX - Glossopharyngeal  
IV – Trochlear  X – Vagus  
V – Trigeminal  XI - Accessory  
VI – Abducent  XII - Hypoglossal  
  
MOTOR SYSTEM: 
 
 Muscle Girth: 
 
 
 
 
 
 Voluntary Control: 
 
Side Rt. Lt. 
Upper Limb   
Lower Limb   
 
 Limb Length 
 
Side Rt.(cm.) Lt.(cm.) 
True   
Apparent   
Area Rt.(cm.) Lt.(cm.) 
Arm   
Forearm   
Thigh   
Calf   
  
Muscle Tone: 
 
 
Muscles 
 
Rt. 
 
Lt. 
Shoulder 
Flexors   
Extensors   
Abductors   
Adductors   
External Rotators   
Internal Rotators   
Elbow 
Flexors   
Extensors   
Forearm 
Pronators   
Supinators   
Wrist 
Flexors   
Extensors   
Radial Deviators   
Ulnar Deviators   
Hand 
Intrinsics   
Extrinsics   
 
 
Muscles 
 
Rt. 
 
Lt. 
Hip 
Flexors   
Extensors   
Abductors   
Adductors   
External Rotators   
Internal Rotators   
Knee 
Flexors   
Extensors   
Ankle 
Dorsiflexors   
Plantarflexors   
Foot 
Invertors   
Evertors   
Intrinsics   
Extrinsics   
 
  
 Muscle Power: 
 
Muscles 
 
Rt. 
 
Lt. 
Shoulder 
Flexors   
Extensors   
Abductors   
Adductors   
External Rotators   
Internal Rotators   
Elbow 
Flexors   
Extensors   
Forearm 
Pronators   
Supinators   
Wrist 
Flexors   
Extensors   
Radial Deviators   
Ulnar Deviators   
Hand 
Intrinsics   
Extrinsics   
 
 
Muscles 
 
Rt. 
 
Lt. 
Hip 
Flexors   
Extensors   
Abductors   
Adductors   
External Rotators   
Internal Rotators   
Knee 
Flexors   
Extensors   
Ankle 
Dorsiflexors   
Plantarflexors   
Foot 
Invertors   
Evertors   
Intrinsics   
Extrinsics   
 
Trunk Flexors   
Trunk Extensors   
Trunk Side Flexors   
Trunk Rotators   
 
  
 Reflexes: 
 
 Reflex Left Right 
Superficial Abdominal   
 Plantar   
Deep Biceps   
 Brachioradialis   
Triceps   
Knee   
Ankle   
 
 
 Pathological: 
 
 
 Fugl Meyer Score: 
 
 Coordination: 
 
 
 
Non Equilibrium Tests Rt. Lt. 
Finger to nose   
Finger opposition   
Mass Grasp   
Pronation/Supination   
Rebound test   
Tapping (Hand)   
Tapping (Foot)   
Heel to knee   
Drawing a circle(Hand)   
Drawing a circle(Foot)   
 
Equilibrium tests Grade 
Standing: Normal Posture  
Standing: Normal Posture with 
vision occluded 
 
Standing: Feet together  
Standing on one foot  
Standing: Lateral trunk flexion  
Tandem walking  
Walk: Sideways  
Walk: Backward  
Walk in a circle  
Walk on heels  
Walk on toes  
 
  
 Involuntary Movements: 
 
 
 
 
 
 
 Balance: 
 
 Sitting:  
 Standing: 
 Balance Reactions: 
 BBS Score: 
 Posture: 
 Lying:  
 Sitting:  
 Standing: 
 Gait 
 
 Step Length:  
 Stride Length:  
 Base width:  
 Cadence: 
 Biomechanical Deviations: 
 Hand Functions: 
 Reaching:  
 Grasping:  
 Releasing: 
  
 Assistive Device: 
 
 
 
 
Problem List: 
 
Sl. Impairment Functional Limitation 
   
   
   
   
   
   
 
Functional diagnosis: 
 
Management 
Goals: 
 
Short term 
 
Long term: 
 
 
 
 
Treatment: 
 
  
ANNEXURE – III 
PROFORMA 
 
Patient Name :  
Age   : 
Sex   : 
Occupation  : 
Address : 
IP/ OP No : 
Contact no : 
Date of Assessment: 
Diagnosis : 
Post Stroke Duration:  
OUTCOME MEASUREMENTS SCORING: 
 
S.NO OUTCOME MEASURES Pretest Posttest 
1 Berg Balance Scale   
2 Fugl Meyer Assessment Lower Extremity   
 
Chief complaints:  
 
Date: 
Place:                                                                                                        Therapist Signature 
 
  
ANNEXURE –IV 
INFORMED CONSENT FOR PARTICIPATION IN RESEARCH STUDY 
PATIENT INFORMATION FORM 
I Keerthanadevi.V, am carrying out a study on: “EFFECT OF LOWER LIMB 
IRRADIATION BY PROPRIOCEPTIVE NEUROMUSCULAR FACILITATION ON 
BALANCE IN STROKE PATIENTS”,as part of my research project being carried out under 
the aegis of the Department of Neurology & Department of Physical Medicine Rehabilitation. 
  
My research guide is:Prof. R.Mahesh, MPT(Cardio Respiratory) 
Co-guide is:Mrs. SweetySubha. P, MPT (Neurology) 
 
The justification for this study is:  
 Stroke is a leading cause of impaired balance and functional activities. There are many 
techniques for improving balance in stroke. PNF is widely used in stroke population and 
there are many studies suggesting the use of PNF in stroke for improving balance and 
functional activities.Until recently there has been limited evidence to support the use of 
PNF irradiation techniques on balance and functional activities. 
 
The objectives of this study are:  
 To find out the effectiveness of PNF training on contralateral lower extremity on balance 
in stroke patients. 
 
Sample size: 30.  
 
Study volunteers / participants: acute hemiplegic stroke patients, age group of 40-65yrs.  
 
Location: Department of Neurology &Department of PMR, PSG IMS&R Hospitals..  
 
We request you to kindly cooperate with us in this study. We propose collect background 
information and other relevant details related to this study. We will be carrying out:  
 
Initial interview :20 minutes.  
 
Data collected will be stored for a period of 5 years. We  will not use the data as part of another 
study. 
 
Health education sessions: 45minutes per session, 6 sessions per week for 2 weeks. 
 
Final interview :15 minutes.  
 
  
If photograph is taken: YES, without revealing the identity of yours we want to publish in 
project book, conferences and journals. 
 
Benefits from this study: Performing PNF irradiation training can improves overall balance. 
 
Risks involved by participating in this study: There are no possible risks or discomforts will be 
experienced during this study. 
Clinical examination :YES 
 
Blood sample collection: Specify quantity of blood being drawn: ___________ml. NA 
 
No. of times it will be collected: _______________. NA 
 
Whether blood sample collection is part of routine procedure or for research (study) purpose:   
1. Routine procedure 2. Research purpose  
 
Specify purpose, discomfort likely to be felt and side effects, if any: NA 
Whether blood sample collected will be stored after study period: NA 
 
Whether blood sample collected will be sold: NA 
 
Whether blood sample collected will be shared with persons from another institution:NA 
 
Medication given, if any, duration, side effects, purpose, benefits: NA 
 
Whether medication given is part of routine procedure:NA 
 
Whether alternatives are available for medication given: NA 
How the results will be used: The data collected during the study will be used without revealing 
your identity. Your identity will be confidential even if the results of the study are published. 
          If you are uncomfortable in answering any of our questions during the course of the 
interview / biological sample collection, you have the right to withdraw from the interview / 
study at anytime. You have the freedom to withdraw from the study at any point of time. 
Kindly be assured that your refusal to participate or withdrawal at any stage, if you so decide, 
will not result in any form of compromise or discrimination in the services offered nor would it 
attract any penalty. You will continue to have access to the regular services offered to a patient. 
You will NOT be paid any remuneration for the time you spend with us for this interview / 
study. The information provided by you will be kept in strict confidence. Under no 
circumstances shall we reveal the identity of the respondent or their families to anyone. The 
information that we collect shall be used for approved research purposes only. You will be 
informed about any significant new findings- including adverse events, if any, – whether directly 
related to you or to other participants of this study, developed during the course of this research 
which may relate to your willingness to continue participation. 
Consent: The above information regarding the study, has been read by me/ read to me, and has 
been explained to me by the investigator/s. Having understood the same, I hereby give my 
consent to them to interview me. I am affixing my signature / left thumb impression to indicate 
my consent and willingness to participate in this study (i.e., willingly abide by the project 
requirements).  
  
 
Signature / Left thumb impression of the Study Volunteer / Legal Representative:  
 
Signature of the Interviewer with date:       
 
Contact number of PI: 9789584644 
 
Contact number of Ethics Committee Office:  During Office hours: 0422 4345818  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
â. º¡. §¸¡ ÁÕòÐÅì ¸øæÃ¢ ÁüÚõ ¬Ã¡öîº¢ ¿¢ÚÅÉõ, §¸¡¨Å 
ÁÉ¢¾ ¦¿È¢Ó¨Èì ÌØ 
´ôÒ¾ø ÀÊÅõ 
 
¸£÷ò¾É¡§¾Å¢ .§Å, ¬¸¢Â ¿¡ý â. º¡. §¸¡ ÁÕòÐÅì ¸øæÃ¢Â¢ý ¿ÃõÀ¢Âø Ð¨ÈÂ¢ý ¸£ú, 
“«¨ºÔ½÷× ¿ÃõÒò¾¨ºò àñÎ¾Ä¡ø (Proprioceptive Neuro Muscular Facilitation)  
¸¡øÀÌ¾¢Â¢ø ²üÀÎõ ¿ÃõÒ ¯óÐ Å¢¨ºô ÀÃÅ¨Äô (Irradiation) ÀÂýÀÎò¾¢ Àì¸Å¡¾ 
§¿¡Â¡Ç¢¸Ç¢ý ¯¼ø ºÁ¿¢¨ÄÂ¢ø (Balance) ²üÀÎõ Á¡üÈí¸¨Çì ¸ñ¼È¢¾ø” ±ýÈ ¾¨ÄôÀ¢ø 
¬ö× §Áü¦¸¡ûÇ ¯û§Çý. 
±ý ¬ö× ÅÆ¢¸¡ðÊ: ¾¢Õ. Ã¡. Á§¸‰, Ó¾øÅ÷, â.º¡.§¸¡ À¢…¢§Â¡¦¾ÃÀ¢ ¸øæÃ¢, §¸¡¨Å 
    ¾¢ÕÁ¾¢. ŠÅ£ðÊ ÍÀ¡ .À, Ð¨½ô §ÀÃ¡º¢Ã¢¨Â 
¬ö× §Áü¦¸¡ûÅ¾ü¸¡É «ÊôÀ¨¼: 
Àì¸Å¡¾ §¿¡Â¡ÉÐ ¯¼Ä¢ý ºõ¿¢¨Ä ÁüÚõ ¯ÚôÀ¢Âì¸ ¿¼ÅÊì¨¸¸¨Çò ¾£Å¢ÃÁ¡¸ 
ÀÄÅ£ÉÁ¨¼Â ¦ºö¸¢ÈÐ. Àì¸Å¡¾ §¿¡Â¡Ç¢Â¢ý ¯¼Ä¢ý ºÁ¿¢¨Ä¨Â §ÁõÀÎò¾ «§¿¸ þÂø 
¿ðÒìÜÚ Ó¨È¸ÙûÇÉ. Àì¸Å¡¾ §¿¡Â¡Ç¢¸ÙìÌ «¨ºÔ½÷× ¿ÃõÒ ¾¨ºòàñÎ¾ø ÀÃÅÄ¡¸ 
ÀÂýÀÎò¾ôÀÎõ Ó¨ÈÂ¡Ìõ ÁüÚõ «¨ºÔ½÷× ¿ÃõÒò¾¨ºò àñÎ¾ø Àì¸Å¡¾ §¿¡Â¡Ç¢¸Ç¢ý 
ºÁ¿¢¨Ä ÁüÚõ ¯ÚôÀ¢Âì¸ ¿¼ÅÊì¨¸¸¨Ç §ÁõÀÎòÐõ ±É ÀÄ ¬ö×¸û ÀÃ¢óÐ¨Ãì¸¢ýÈÉ. 
«ñ¨Á ¸¡Äí¸Ç¢ø ´Õ º¢Ä ¬ö×¸û «¨ºÔ½÷× ¿ÃõÒò¾¨ºò àñÎ¾ø ÁÚÀì¸ ¸¡ø 
ÀÌ¾¢Â¢ø ¦¸¡ÎôÀ¾¡ø ¯¼Ä¢ý ºÁ¿¢¨Ä ÁüÚõ ¯ÚôÀ¢Âì¸ ¿¼ÅÊì¨¸¸¨Ç §ÁõÀÎòÐõ ±É 
ÜÚ¸¢ýÈÉ. 
¬öÅ¢ý §¿¡ì¸õ: 
Àì¸Å¡¾ §¿¡Â¡Ç¢¸Ç¢ø «¨ºÔ½÷× ¿ÃõÒò¾¨ºò àñÎ¾ø ¾¢È¨É ÁÚÀì¸ ¸¡ÖÚôÒìÌ 
«Ç¢ôÀ¾ý ãÄõ ²üÀÎõ ¯¼ø ºÁ¿¢¨ÄÂ¢ø ²üÀÎõ Á¡üÈí¸¨Çì ¸ñ¼È¢¾ø. 
¬öÅ¢ø ÀíÌ ¦ÀÚõ ¿À÷¸Ç¢ý ±ñ½¢ì¨¸: 30  
¬öÅ¢ø ÀíÌ ¦ÀÚ§Å¡÷ ÁüÚõ ÅÂÐ: 40 - 65 ÅÂÐìÌðôÀð¼, Àì¸Å¡¾ §¿¡Â¡Ç¢¸û. 
  
¬ö× §Áü¦¸¡ûÙõ þ¼õ: ¿ÃõÀ¢Âø ÁüÚõ ÒÉ÷Å¡ú× ÁÕòÐÅ Ð¨È¸û, â.º¡.§¸¡. ÁÕòÐÅÁ¨É, 
§¸¡ÂõÒòà÷. 
þó¾ ¬öÅ¢ø ±í¸Ù¼ý ´òÐ¨ÆìÌÁ¡Ú §¸ðÎì¦¸¡û¸¢§È¡õ. ¿¡í¸û º¢Ä ¾¸Åø¸¨Ç þó¾ 
¬öÅ¢ü¸¡¸ §º¸Ã¢ì¸ ¯û§Ç¡õ. 
¬ö× ¦ºöÂôÀÎõ Ó¨È:  
Ó¾ø ¸ð¼ ¬öÅ¢ý §À¡Ð ¾í¸Ù¼Ä¢ý ºÁ¿¢¨Ä¨Âì ¸ñ¼È¢Â ¦À÷ì §ÀÄýŠ (Berg Balance 
Scale) ÁüÚõ ¸¡ÖÚôÒì¸¡É ·ôä¸ø §ÁÂ÷ (Fugl Mayer-Lower limb) «ÇÅ¢¸Ç¢ý ãÄõ 
«ÇÅ¢¼ôÀÎõ. À¢ýÉ÷ «¨ºÔ½÷× ¿ÃõÒò¾¨º àñÎ¾ø º¢¸¢î¨º ãÄõ ¯¼Ä¢ø ºÁ¿¢¨ÄÂ¢ø 
ÁüÚõ ¯ÚôÀ¢Âì¸ ¿¼ÅÊì¨¸¸Ç¢ø ²üÀÎõ Á¡üÈí¸¨Ç ¸ñ¼È¢Â ¾¢ÉÓõ ´ÕÓ¨È Å£¾õ (´Õ 
«Á÷× 45 ¿¢Á¢¼í¸û) Å¡Ãõ 6 Ó¨È þÃñÎ Å¡Ãí¸ÙìÌ º¢¸¢î¨º «Ç¢ì¸ôÀÎõ. º¢¸¢î¨º¸û 
ÓÊó¾ôÀ¢ý ¾í¸û ¯¼Ä¢ý ºÁ¿¢¨Ä ÁüÚõ ¯ÚôÀ¢Âì¸ ¿¼ÅÊì¨¸¸¨Ç Á£ñÎõ Á¾¢ôÀ¢ðÎ 
ÓÊ×¸¨Ç ¬ÃõÀ Á¾¢ôÀ£ðÎ¼ý ´ôÀ¢¼ôÀÎõ. 
Ó¾ý¨Á §¿÷¸¡½ø: 20 ¿¢Á¢¼í¸û 
þÚ¾¢ §¿÷¸¡½ø: 15 ¿¢Á¢¼í¸û 
þó¾ ¬öÅ¢ø ¸¢¨¼ìÌõ ¾¸Åø¸û 5 ÅÕ¼í¸û À¡Ð¸¡ì¸ôÀÎõ. þó¾ ¾¸Åø¸û §ÅÚ ¬öÅ¢üÌô 
ÀÂýÀÎò¾ô À¼ Á¡ð¼¡Ð. 
Í¸¡¾¡Ãì ¸øÅ¢: «Á÷×¸û: __ Ó¨È ´Õ «Á÷×ì¸¡É §¿Ãõ: __ ¿¢Á¢¼í¸û ¦À¡Õó¾¡Ð 
ÁÕòÐÅ ÀÃ¢§º¡¾¨É¸û: ¯ñÎ 
þÃò¾ Á¡¾¢Ã¢ §º¸Ã¢ôÒ: ____ Á¢Ä¢ ____ Ó¨È ¦À¡Õó¾¡Ð 
þÃò¾ Á¡¾¢Ã¢ ±ÎôÀÐ ÅÆì¸Á¡É º¢¸¢î¨ºì¸¡¸§Å¡ «øÄÐ þó¾ ¬öÅ¢ü¸¡¸§Å¡:  
¦À¡Õó¾¡Ð 
þ¾É¡ø ²üÀ¼ì ÜÊÂ «¦ºª¸Ã¢Âí¸û / Àì¸ Å¢¨Ç×¸û: þ¾É¡ø ±ó¾ «¦ºÇ¸Ã¢Â§Á¡, Àì¸ 
Å¢¨Ç×¸§Ç¡ ²üÀ¼¡Ð. ¦À¡Õó¾¡Ð 
  
þÃò¾ Á¡¾¢Ã¢¸û ¬öÅ¢üÌô À¢ý À¡Ð¸¡òÐ ¨Åì¸ôÀÎÁ¡? ¬õ / þø¨Ä, «Æ¢ì¸ôÀÎõ: 
¦À¡Õó¾¡Ð 
§º¸Ã¢ì¸ôÀð¼ þÃò¾õ Å¢ü¸ôÀÎÁ¡? ¬õ / þø¨Ä ¦À¡Õó¾¡Ð 
§º¸Ã¢ì¸ôÀð¼ þÃò¾õ §ÅÚ ¿¢ÚÅÉòÐ¼ý À¸¢÷óÐ ¦¸¡ûÇôÀÎÁ¡? ¬õ / þø¨Ä: ¦À¡Õó¾¡Ð 
ÁÕóÐ¸û ²§¾Ûõ ¦¸¡Îì¸ôÀ¼Å¢Õó¾¡ø «¨Å ÀüÈ¢Â Å¢ÅÃõ (¦¸¡Îì¸ôÀÎõ ¸¡Ã½õ, ¸¡Äõ, 
Àì¸ Å¢¨Ç×¸û, ÀÂý¸û): ¦À¡Õó¾¡Ð 
ÁÕóÐ¸û ¦¸¡Îì¸ôÀÎÅÐ ÅÆì¸Á¡É º¢¸¢î¨º Ó¨ÈÂ¡?: ¬õ / þø¨Ä (þø¨Ä ±ýÈ¡ø 
¦¸¡Îì¸ôÀÎõ ¸¡Ã½õ) ¦À¡Õó¾¡Ð 
¦¸¡Îì¸ôÀÎõ ÁÕóÐ¸ÙìÌ Á¡üÚ ¯ûÇ¾¡?: ¬õ / þø¨Ä (¬õ ±ýÈ¡ø þó¾ ÌÈ¢ôÀ¢ð¼ 
ÁÕóÐ ¦¸¡Îì¸ôÀÎõ ¸¡Ã½õ) ¦À¡Õó¾¡Ð 
¬öÅ¢ø ÀíÌ¦ÀÚÅ¾¡ø ²üÀÎõ ÀÄý¸û:  
þùÅ¡öÅ¢ø ÀíÌ¦ÀÚÅ¾¡ø ¾í¸Ç¢ý ¯¼ø ºÁ¿¢¨Ä (Balance) «¨¼óÐ ¾í¸Ç¢ý «ýÈ¡¼ 
¦ºÂø¾¢ÈÛõ «¾¢¸Ã¢ìÌõ. 
¬öÅ¢É¡ø ²üÀ¼ì ÜÊÂ «¦ºª¸Ã¢Âí¸û / Àì¸ Å¢¨Ç×¸û: þ¾É¡ø ±ó¾ «¦ºÇ¸Ã¢Â§Á¡, Àì¸ 
Å¢¨Ç×¸§Ç¡ ²üÀ¼¡Ð 
¬öÅ¢ý ÓÊ×¸û ±ó¾  Ó¨ÈÂ¢ø ÀÂýÀÎò¾ôÀÎõ? 
þó¾ ¬öÅ¢ø «¨º×½÷× ¿ÃõÒò¾¨º àñÎ¾ø º¢¸¢î¨º ¦¸¡ÎôÀ¾ý ãÄõ ²üÀÎõ ÀÄý¸Ç¢ý 
¾¸Åø¸¨Ç ¾í¸Ç¢ý «¨¼Â¡Çõ «È¢Â¡Åñ½õ ¾í¸Ç¢ý Ò¨¸ôÀ¼òÐ¼ý ÀÂýÀÎò¾ôÀÎõ. 
«¾üÌò ¾í¸Ç¢ý «ÛÁ¾¢ §¸¡Õ¸¢§Èý. ¬öÅ¢ý ÓÊ×¸û ¦ÅÇ¢Â¢¼ôÀð¼¡Öõ ¾í¸û «¨¼Â¡Çõ 
þÃ¸º¢ÂÁ¡¸ þÕìÌõ. 
þó¾ ¬öÅ¢ý §¸ûÅ¢¸ÙìÌ À¾¢ÄÇ¢ôÀ¾¢ø ¯í¸ÙìÌ ²§¾Ûõ «¦ºÇ¸Ã¢Âí¸û þÕó¾¡ø, ±ó¾ 
§¿Ãò¾¢ø §ÅñÎÁ¡É¡Öõ ¬öÅ¢Ä¢ÕóÐ Å¢Ä¸¢ì¦¸¡ûÙõ ¯Ã¢¨Á ¯í¸ÙìÌ ¯ñÎ. ¬öÅ¢Ä¢ÕóÐ 
Å¢Ä¸¢ì¦¸¡ûÅ¾¡ø ¯í¸ÙìÌ «Ç¢ì¸ôÀÎõ º¢¸¢î¨º Ó¨ÈÂ¢ø ±ó¾ Å¢¾ À¡¾¢ôÒõ þÕì¸¡Ð ±ýÚ 
  
¯í¸ÙìÌ ¯Ú¾¢ÂÇ¢ì¸¢§È¡õ. ÁÕòÐÅ Á¨ÉÂ¢ø §¿¡Â¡Ç¢¸ÙìÌ «Ç¢ì¸ôÀÎõ §º¨Å¸¨Ç ¿£í¸û 
¦¾¡¼÷óÐ ¦ÀÈÄ¡õ. þó¾ ¬öÅ¢ø Àí§¸ü¸  ´ôÒì¦¸¡ûÙÅ¾¡ø §ÅÚ ±ó¾ Å¢¾Á¡É ÜÎ¾Ä¡É 
ÀÄÛõ ¯í¸ÙìÌì ¸¢¨¼ì¸¡Ð. ¿£í¸û «Ç¢ìÌõ ¾¸Åø¸û þÃ¸º¢ÂÁ¡¸ ¨Åì¸ôÀÎõ. ¬öÅ¢ø 
Àí§¸üÀÅ÷¸û ÀüÈ¢§Â¡ «Å÷¸û ÌÎõÀò¨¾ô ÀüÈ¢§Â¡ ±ó¾ò ¾¸ÅÖõ ±ì¸¡Ã½õ ¦¸¡ñÎõ 
¦ÅÇ¢Â¢¼ôÀ¼¡Ð ±ýÚ ¯Ú¾¢ÂÇ¢ì¸¢§È¡õ. ¿£í¸û «Ç¢ìÌõ ¾¸Åø¸û «í¸£¸Ã¢ì¸ôÀð¼ ¬öÅ¢üÌ 
ÁðÎ§Á ÀÂýÀÎò¾ôÀÎõ. þó¾ ¬ö× ¿¨¼¦ÀÚõ ¸¡Äò¾¢ø ÌÈ¢ôÀ¢¼ò¾Ìó¾ Ò¾¢Â ¸ñÎÀ¢ÊôÒ¸û 
«øÄÐ Àì¸ Å¢¨Ç×¸û ²Ðõ ²üÀð¼¡ø ¯í¸ÙìÌò ¦¾Ã¢Å¢ì¸ôÀÎõ. þ¾É¡ø ¬öÅ¢ø 
¦¾¡¼÷óÐ ÀíÌ ¦ÀÚÅÐ ÀüÈ¢Â ¯í¸û ¿¢¨ÄôÀ¡ð¨¼ ¿£í¸û ¦¾Ã¢Å¢ì¸ ²ÐÅ¡Ìõ. 
¬ö×ìÌðÀÎÀÅÃ¢ý ´ôÒ¾ø: þó¾ ¬ö¨Åô ÀüÈ¢Â §ÁüÜÈ¢Â ¾¸Åø¸¨Ç ¿¡ý ÀÊòÐ «È¢óÐ 
¦¸¡ñ§¼ý / ¬öÅ¡Ç÷ ÀÊì¸ì §¸ðÎò ¦¾Ã¢óÐ ¦¸¡ñ§¼ý. ¬öÅ¢¨Éô ÀüÈ¢ ¿ýÈ¡¸ô ÒÃ¢óÐ 
¦¸¡ñÎ þó¾ ¬öÅ¢ø ÀíÌ ¦ÀÈ ´ôÒì¦¸¡û¸¢§Èý. þó¾ ¬öÅ¢ø Àí§¸üÀ¾ü¸¡É ±ÉÐ 
´ôÒ¾¨Ä ¸£§Æ ¨¸¦Â¡ôÀÁ¢ðÎ. ¨¸ §Ã¨¸ À¾¢òÐ ¿¡ý ¦¾Ã¢Å¢òÐì ¦¸¡û¸¢§Èý. 
 
Àí§¸üÀ¡ÇÃ¢ý ¦ÀÂ÷, Ó¸ÅÃ¢: 
Àí§¸üÀ¡ÇÃ¢ý ¨¸¦Â¡ôÀõ / ¨¸ §Ã¨¸ / ºð¼ôâ÷Å À¢Ã¾¢¿¢¾¢Â¢ý ¨¸¦Â¡ôÀõ: 
 
§¾¾¢ : 
  
¬öÅ¡ÇÃ¢ý ¨¸¦Â¡ôÀõ: 
§¾¾¢  : 
¬öÅ¡ÇÃ¢ý ¦¾¡¨Ä§Àº¢ ±ñ: 9789584644 
ÁÉ¢¾ ¦¿È¢Ó¨Èì ÌØ «ÖÅÄ¸ò¾¢ý ¦¾¡¨Ä§Àº¢ ±ñ: 0422 2570170  
 
  
ANNEXURE – V 
ASSESSMENT TOOLS 
BERG BALANCE SCALE 
 
 
 
 
 
 
  
 
  
  
  
 
  
 
  
 
  
ANNEXURE - VI 
TREATMENT PROTOCOL 
GROUP A- PNF D1 FLEXION &EXTENSION PATTERN 
 
TREATMENT DURATION PER SESSION: One time per day, 
 
 PNF pattern isometrically at final position and after application PNF pattern isotonically. 
 
1.FLEXION PATTERN OF LOWER LIMB 
 
(Flexion-Adduction-External Rotation) 
 
 Starting Position: Toes flexed and foot is in planter flexion, eversion, knee flexion, hip 
is in extension, abduction, internal rotation. 
 
 Command: “Foot and toes up and in; bend your knee; pull your leg over and across.” 
 
 End Position: The hip is in flexion, adduction, external rotation, knee extension, foot 
dorsiflexion and inversion, toes extension. 
 
 Starting position 
 
 
  
 
 Isotonic contraction 
 
 
 Isometric contraction 
 
 
 
 
 
 
 
  
2.EXTENSION PATTERN OF LOWER LIMB 
 
(Extension – Abduction-Internal Rotation) 
 Starting Position: Toes extended, foot dorsiflexed and inverted, knee extended and hip is 
in flexion, adduction, external rotation. 
 
 Command: “Push your foot down and kick down and out.” “Kick! 
 
 End Position: The hip is in extension, abduction, internal rotation, knee extended, foot is 
in planterflexion, eversion and toes flexed. 
 
 
 Rest time: 5min/each sets 
 
 Repetition: Isometric at end range- holding 3-4 sec/ repeated 3times 
                       Isotonic throughout the ROM- 3 sets /10 repetitions 
 
 Starting position 
 
 
 
 
 
  
 
 Isotonic & Isometric contraction 
 
 
  
GROUP B- PNF D1 FLEXION PATTERN 
 
TREATMENT DURATION PER SESSION: One time per day, 
 
 PNF pattern isometrically at final position and after application PNF pattern isotonically. 
 
FLEXION PATTERN OF LOWER LIMB 
 
(Flexion-Adduction-External Rotation) 
 
 Starting Position: Toes flexed and foot is in planter flexion, eversion, knee flexion, hip 
is in extension, abduction, internal rotation. 
 
 Command: “Foot and toes up and in; bend your knee; pull your leg over and across.” 
 
 End Position: The hip is in flexion, adduction, external rotation, knee extension, foot 
dorsiflexion and inversion, toes extension. 
 
 Rest time: 5min/each sets 
 
 Repetition: Isometric at end range- holding 3-4 sec/ repeated 3times 
                       Isotonic throughout the ROM- 3 sets /10 repetitions 
 Starting position 
 
  
 
 Isotonic contraction 
 
 
 Isometric contraction 
 
 
 
 
 
 
  
GROUP C- PNF D1 EXTENSION PATTERN 
 
TREATMENT DURATION PER SESSION: One time per day, 
 
 PNF pattern isometrically at final position and after application PNF pattern isotonically. 
 
 
EXTENSION PATTERN OF LOWER LIMB 
 
(Extension – Abduction-Internal Rotation) 
 Starting Position: Toes extended, 
foot dorsiflexed and inverted, knee 
extended and hip is in flexion, 
adduction, external rotation. 
 
 
 
 
 
 Command: “Push your foot down and kick down and out.” “Kick! 
 
 End Position: The hip is in extension, abduction, internal rotation, knee extended, foot is 
in planterflexion, eversion and toes flexed. 
 
 
 Rest time: 5min/each sets 
 
 Repetition: Isometric at end range- holding 3-4 sec/ repeated 3times 
                       Isotonic throughout the ROM- 3 sets /10 repetitions 
 
 
 
 
 
 
  
 
 Starting position 
 
 
 
 Isotonic & Isometric contraction 
 
 
 
 
 
  
ABSTRACT 
EFFECT OF LOWER LIMB IRRADIATION BY PROPRIOCEPTIVE 
NEUROMUSCULAR FACILITATION ON BALANCE IN STROKE PATIENTS. 
 
BACKGROUND – Stroke is a global health problem. It is the second commonest cause of death and 
fourth leading cause of disability worldwide. Stroke or Cerebrovascular accident [CVA]) is the sudden 
loss of neurological function caused by an interruption of the blood ﬂow to the brain. Proprioceptive 
neuromuscular facilitation (PNF) is a concept of treatment widely used in rehabilitation to improve the 
performance of the neuromusculoskeletal system through the stimulation of muscle and joint 
proprioceptors.  
 
OBJECTIVE– To find out the effectiveness of PNF training on contralateral lower extremity on balance 
in stroke patients. 
DESIGN– Prospective Quasi-Experimental Design. 
SETTING – Department of Neurology & Department of PMR, PSG Hospital, Coimbatore. 
PARTICIPANTS- A total of 30 stroke patients in the age group of 40 to 65 years participated in the 
study. The participants who satisfied the selection criteria were selected by simple random sampling and 
assigned into three groups. 
 Group A- 10 patients will received contralateral PNF D1 flexion &extension pattern. 
 Group B- 10 patients will received contralateral PNF D1 flexion pattern. 
 Group C- 10 patients will received contralateral PNF D1 extension pattern. 
INTERVENTIONS – Group A received contralateral PNF D1 flexion &extension pattern ,Group B 
received  contralateral PNF D1 flexion  pattern and Group c received contralateral PNF D1 extension 
pattern for 12 days [6 sessions per week for 2 weeks (45minutes/session)] 
OUTCOME MEASURES –1.Berg Balance Scale score 2. Fugl- Meyer Assessment score. 
 
RESULTS – The statistical analysis shows improvement in both outcome measures. In BBS measure the 
mean difference of pre test and post test score for Group A was 1.600, Group B was 0.700 and Group C 
was 0.700. The  „t‟ value calculated by using paired „t‟ test for Group A, Group B and Group C were 
7.236, 4.583 and 3.280 respectively, which was less than the „t‟ table value 2.262 (p<0.05).  According to 
the calculated one way ANOVA shows statistically significant difference between three groups (F= 7.640 
p<0.05) in BBS. And post hoc analysis in homogenous subsets of BBS shows there was a significant 
difference among all three groups.  
In FMA-LE measure the mean difference of pre test and post test score for Group A was 1.600, Group B 
was 0.600 and Group C was 0.700. The „t‟ value calculated by using paired „t‟ test for Group A, Group B 
and Group C were 9.798, 2.250 and 1.964 respectively, which Group A was less than the „t‟ table value 
2.262 (p˂0.05) Group B and Group C was greater than the „t‟ table value. According to the calculated 
one way ANOVA shows statistically significant difference between Groups is F= 7.000 (p˂0.05) . And 
post hoc analysis in homogenous subsets of FMA-LE shows there was only a significant difference in 
Group A than Group B and C. 
CONCLUSION – The results of these statistical analysis showed that the PNF D1  flexion and extension 
was effective than PNF D1 flexion and PNF D1 extension irradiation on contralateral side improving 
balance and muscle activity. 
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